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The human embryo is provided with the predigested food of the
mother by means of the fetal circulation. After birth provision has been
made for another highly nutritious and readily available source of food
to the infant through the mammary gland of the mother. Normal
infants under the usual conditions survive this period fairly well. Most
of the trouble from food comes after the infant has been removed from
these highly protected and nutritious sources and must shift for himself.
Primitive man and food
It is not known at what period of evolution man learned to discern
the proper food for his diet. Certainly there must have been a period in
his existence when he began to distinguish between poisonous and non-
poisonous plants, good and bad meat, and to recognize a potable water.
Since food is necessary to life, it is instinctive to eat for self-preservation.
Whether one adheres to the convergence theory of Bastian or the con-
viction theory of Ratzel relative to ethnic traits and practices, the
singular fact remains that all phases of social anthropology which have
to do with instinctive actions invariably converge to a common point of
similarity. According to the Bastian theory any savage tribe, left to itself
in a favorable environment, will inevitably evolve a culture all its
own for the regulation of a food.supply, of sexual and social relations,
will adjust itself to the unknown, and will establish a political economy,
ethics, law, medicine, and religion. Of the ultimate origin of food
regulations, we know little or nothing. Whatever hypothesis we may
advance issimply the attemptof acivilized oreducated mind to interpret
from isolated instances the workings of the primitive mind.
When one considers the food habits of various peoples in different
parts of the world and makes due allowances for climatic, soil, and
environmental conditions, he finds many points of similarity. The
anatomy, physiology, and biochemistry of the human body have within
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certain limits dictated the food regulations and requirements of man.
Poisonous plants and infected meat affect primitive and civilized man
alike.
Ancient food regulations
Historically, one of the first outstanding set of food rules and
regulations which have come down to us practically intact is that of the
Hebrews as found in Leviticus. They embody the experiences and
practices of former or concurrent civilizations such as those of the
Babylonians, Chaldeans, Egyptians, Medes, Persians, Chinese, Mesopota-
mians, and Assyrians. Since the Hebrews were surrounded by these
civilizations and were exiled in Assyria (B.C. 722) and in Babylonia
(B.C. 604) and had nWnerous wars and carried on commerce with
surrounding countries, they naturally acquired many of their customs
and were influenced by them. One may therefore safely assume that the
sanitary regulations regarding food as found in the thirteenth chapter of
Leviticus are fairly representative of the best thought and common
practices of that time.
Several of the outstanding regulations concerning meat, fowl, and
fish will be given. For example, the type of animal considered safe for
eating was "Whatsoever parteth the hoof, and is clovenfooted, and
cheweththecudamongthebeasts, thatshallyeeat." Animals such as the
camel,coney, hare, and swine which did not meet all the above specifica-
tions were forbidden. We now know that rabbits are subject to diseases
such as tularemia which is transmissible to man. From earliest times and
even today savages will not eathares, since it is believed that the flesh of
so timid a creature might make them cowardly. Swine likewise are sub-
ject to many diseases, such as trichiniasis, tuberculosis, hog cholera, etc.,
and might be objected to by some people for the same reason that
savages object to eating the hare.
The regulation regarding fish was "These shall ye eat, of all that are
in the waters; whatsoever hath fins and scales in the waters, in the seas
and in the rivers, them shall ye eat." A great many fowl, mostly birds
of prey, were not considered fit for human consumption. Other animals
not to be eaten were the weasel, mouse, tortoise, ferret, chameleon,
lizard, snail, and mole.
Itwas forbidden to eatdead animals, to use the vessels contaminated
by dead animals, or to use water from the contaminated vessels.
These are the outstanding regulations in Leviticus pertaining to the
handling of food and suffice to show the knowledge existing several
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thousand years ago on the influence of food on health. Many of the
Hebrew food laws are applicable today and are the foundation upon
which many of our present regulations are based. These regulations
are a far cry from primeval men huddled close together around a fire
with fruits, bones, and half-putrid flesh.
Thescientificapproach tofoodpoisoning
Primitive peoples, presumably by trial and error, discovered that
certain plants were food while others were poison. Neolithic men
cultivated and ate wheat, barley, and millet, but knew nothing of oats
or rye. Among ancient civilizations knowledge had increased to the
point that certain medicinal herbs were grown and given to the sick
for therapeutic purposes. Although the ancients knew the value of
many foods, the medicinal virtues of many herbs, and the poisonous
properties of many plants, the cause of food spoilage and the role of
biological agents in foodpoisoning remained unsolved mysteries.
One of the first scientific attempts to explain biological food poison-
ing was that of Albrecht Von Haller (1708-1777), the distinguished
Swiss physiologist, who demonstrated that aqueous extracts of putrid
material injected into theveins of animals caused death. Much work was
donewithputrid material from both animals andplants in an attempt to
discover the poisonous principle. For example, Kerner, in 1820, ad-
vanced the theory that the effects observed when poisonous sausage was
eaten were due to sebacic acid. Later he modified his view, and believed
the harmful effects to be due to a compound consisting of sebacic acid
and a volatile principle. In 1827, Hunnefeld working with poisonous
cheese accepted the ideas of Kerner regarding poisonous sausage, but
believed that in the case of cheese caseic acid as well as sebacic was an
active agent. During the early part of the nineteenth century the theory
generally prevalent was that fatty acids, such as sebacic, were the active
agents responsible for food poisoning.
In 1852, however, Schlossberger demonstrated by experiments that
pure fatty acids were free from poisonous properties. In the meantime a
great deal of work was being done on the basic constituents of decom-
posed foods which exhibited toxic symptoms when fed or injected into
animals.In 1865,Selmi,an Italian toxicologist, gave the name ptomaines
(Greek forcadaver) to this class ofsubstances, basic in character, which
resulted from the decomposition of foods. Since they resembled the
vegetable alkaloids, they were frequently called putrefactive alkaloids.
Vaughan and Novy later defined a ptomaine as an organic compound,
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basic in character and formed by the action of bacteria on nitrogenous
matter.
Transitionperiod: Ptomainestopathogensandtoxigens
When Pasteur announced the germ theory of disease in 1870, the
attitudetoward foodpoisoningchanged and search began for pathogenic
or toxigenic bacteria or their products in poisonous food. As new dis-
coveries were made in the field of bacteriology, new etiological agents
were found to have caused illness from eating the food in question.
Koch introduced solid media in 1875, first as a gelatin tube method
and later, 1883, as a plate method. About this same time Hesse intro-
duced agar, and in 1887 Petri devised a culture dish. These were the
prime requisites necessary to an era of far-reaching discoveries now
known as the Golden Age in Bacteriology.
Dr. M. W. Taylor, in 1857, reported the first milk epidemic of
which there is a record, in Penrith, England. Later, in 1881, Dr. E. Hart
of England reported a long list of epidemics due to milk, including 50
of typhoid fever, 15 of scarlet fever, and 4 of diphtheria. Yet not until
after the real cause of the epidemics was discovered was it possible to
prevent them. Eberth described the typhoid bacillus in 1880, and Gaffky
isolated it in 1884 by use of the new solid medium. Shortly thereafter
various species of paratyphoid bacteria were isolated and identified and
one of the real causes of outbreaks of disease and illness due to food
was discovered for the first time.
In 1888, Gartner isolated Bacillus enteritidis from samples of
raw meat which had caused illness in 57 people. This was the first re-
portof foodpoisoning attributed to the Salmonella group of bacteria. In
1895, van Ermengem isolated Clostridium botulinum from ham which
had caused illness in 23 persons. This is now recognized as botulism.
In 1930, Dack andco-workers "rediscovered" what had been previously
"discovered" three times, viz., that certain staphylococci under favorable
conditions can cause food poisoning by the production of a toxin in the
foodbefore ingestion. Itis nowknown that alpha-type streptococci when
present in large numbers in food can and do cause food poisoning.
As the known bacteriological agents which caused food poisoning in-
creased, there was little room left for ptomaines. They have gradually
faded out of the picture until today one seldom hears the name
mentioned among scientific men. In fact, some doubt that they ever
caused food poisoning, certainly not the many cases attributed to them.
474FOOD AND ITS RELATION TO PUBLIC HEALTH
However, the idea still persists in the mind of the layman and even in
the minds of older physicians.
Themzodern conception offoodandhealth
More scientific knowledge has been acquired during the last 50
years concerning the way in which food affects health than in all the
previous centuries. During this time the great advances in chemistry,
especially biological chemistry, physics, and the biological sciences have
laid the foundation for nutrition on a basis heretofore impossible. These
discoveries have paved the way for building sound health as well as
for providing specific protection against widespread diseases through
proper nutrition. The most recent discoveries in this connection concern
folic acid, a new member of the B complex, which helps ward off
anemia, intestinal diseases, and impairment of the normal function of
the bone marrow. Discoveries are being made that concern protein
requirements and how proteins function within the body. A new insight
has been gained regarding reconstruction and use inside the body of
fats and sugars, and we have a better understanding of the role of
insulin and other hormones concerned with diabetes. These and many
other discoveries in the field of nutrition are laying the foundations
for better health.
Food infections and infestations have been studied and classified.
Likewise, ways in which food may become poisoned in manufacture, or
by design or accident, are known and the foods that are naturally
poisonous to man have been sought out and the poisonous principles
have been discovered.
Food infection and its relation to health
Since Gartner's time food poisoning outbreaks have been studied
rather thoroughly, so that the organisms responsible have been classified
and clinical symptoms and therapeutics established. Gartner's bacillus,
together with closely related species in the Salmonella group which
are responsible for food infections are: Salmonella schottmulleri
(paratyphosus B), aertrycke, paratyphi, (paratyphosus A), enteritidis
(Gartner's bacillus), and typhi murium (mouse typhoid), occasionally
cholerae suis, and possibly pullorum and others.
A second group responsible for many of the outbreaks of disease
due to food is the Eberthella group. Eberthella typhosa, the causative
agent of typhoid fever, is responsible for more outbreaks of disease
through the medium of water, milk, dairy products, and food in general
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than alltheother organisms combined. Othermembers of this group are
Eberthella dysenteriae and paradysenteriae.
Brucella abortus, melitensis, and suis form a third group responsible
for food outbreaks, especially in milk and food handlers.
The principal offender in the Pasteurella group is Pasteurella
tularensis, pathogenic for many species of rodents and for man if he
handles or dresses infected rabbits.
Streptococcal food poisonings are common in man. The beta
hemolytic streptococci such as Streptococcus scarlatinae, epidemicus,
and pyogenes, especially from infected milk, are responsible for scarlet
fever and septic sore throat. Alpha-type streptococci have been in-
criminated in several outbreaks of food poisoning due to Vienna sausage
and beefcroquettes, althoughthey are notassociated with food poisoning
as commonly as is the beta-type, or possibly they have been overlooked
in the search for etiological factors.
Botulism is much more common than is generally known. For the
10-year period 1931 to 1941 there were 172 recorded outbreaks, or
an average of 17.2 outbreaks per year. This average is considerably
above that of prior years (5 in 1930), doubtless due to the extensive
home canning of food during the depression. Between 1899 and 1941
there were 359 outbreaks in the United States and Canada. In Europe
most cases of botulism are caused by preserved meats, but in the United
States by canned vegetables. Prior to 1925 botulism was due to both
home and commercially canned foods but since 1925, due to the
application of scientific knowledge in canning factories, only one re-
corded outbreak of botulism has been traced to commercially canned
foods, while home canned food continues to take annual toll.
Botulism is caused by Clostridium botulinum, a name applied to a
group of rod-shaped, spore-forming, anaerobic bacteria producing
exotoxins that cause typical clinical symptoms in man and animals. So
far five types have been identified, each of which produces a specific
toxin. These are designated as Cl. botulinum or parabotulinum, types
A, B, C, D, and E. Human botulism has been reported from types A, B,
and E and types C and D have caused food poisoning in animals. These
bacteria are widely distributed in the soil. Type A is found more
commonly in the western states from the Great Plains to the Pacific
coast while Type B predominates in the Mississippi Valley, the Great
Lakes region, andtheAtlantic States. As a rule Type A is moreprevalent
in virgin soil and Type B is more common in fertilized and cultivated
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soils. The spores of the organism are very resistant to heat, withstanding
boiling temperatures for 5½V2 hours under certain conditions, while
the toxins in food are inactivated by boiling for 10 minutes.
Staphylococcus food poisoning is probably one of the most common
but, despite the fact that staphylococci had been definitely implicated
inthreeoutbreaks, in 1894, 1906, and 1914, theorganismwas notgiven
serious consideration as a food contaminant because of its ubiquity.
Establishment of the staphylococcus as an etiological agent was delayed
because none of the ordinary laboratory animals were susceptible to
the enterotoxin in amounts which affected man. The final proof rested
upon experiments with human volunteers. In 1930, Dack and co-
workers made such experiments on volunteers who were given orally
the enterotoxin of staphylococci, isolated from a cake which had
caused illness in eleven persons. Since 1930 there have been numerous
outbreaks reported from a large variety of foods. The conditions neces-
sary are such that an outbreak of staphylococcus food poisoning can
occur readily unless proper precautions are taken. A suitable food must
first be contaminated with enterotoxin-producing staphylococci and the
food kept for a sufficient length of time at the proper temperature for
theorganisms to grow and produce the toxin. Doubtless many outbreaks
of food poisoning attributed to "ptomaines" or an "unknown cause"
have been due to staphylococci.
Foodinfestation anditsrelationto health
A large number of animal parasites may infest man if he eats
infested food raw or improperly cooked. Disease of this type is a great
deal more common than is generally known. Among the more common
parasites in food which may infest man are the tapeworms such as the
pork tapeworm, Taenia solium, the beef tapeworm Taenia saginata,
and the fish tapeworm, Diphyllobothrium latum. Trichinosis caused
by Trichinella spiralis is not uncommon in man. There have been as
many as forty cases reported in one year in Michigan alone.
There are many other parasites which may be carried indirectly
by food contaminated with feces. A few examples of this type are the
dwarf tapeworm, Hymenolepis nana; the common pin or seat worm,
Enterobius (Oxyuris) vermicularis, Echinococcus granulosus or multilo-
cularis; the amoebae such as Etdamoeba histolytica; the trematodes
such as that of Fasciola hepatica which causes hepatic distomiasis;
Clonorchis sinensis which causes clonorchiosis due to eating raw or
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partially cooked fish; and Paragonimus westermani which causes
paragonimiasis.
Nutrition and its relation to health
Early observations clearly established that neither medicine nor
surgery could give relief from certain diseases such as scurvy, beriberi,
and ophthalmia. As early as 1535-36, Jacques Cartier relates that the
Iroquois around Quebec treated scurvy in his crew very successfully with
an infusion of bark and leaves of the hemlock spruce. In 1720, Kramer
in hisMedicina Castrensis relates howgreen vegetables, oranges, lemons,
and citrons could cure the dreadful evil of scurvy. Lind, in 1757, pointed
out that lemon juice retained its antiscorbutic property but that dried
spinach was useless in preventing scurvy, since it lost during preparation
something which moisture could not replace. Budd, in 1841, ascribed
the action of antiscorbutic foods to an essential element which he
predicted would be discovered by organic chemists in the future.
Beriberi was exceedingly prevalent in the Japanese navy, affecting
annually from 25 to 40 per cent of the entire personnel during the years
1878 to 1882. Takaki, in 1885, became convinced that the diet was the
cause and had the diet altered in certain respects. Most important was
the substitution of barley for a considerable portion of the polished
rice, whereupon the beriberi practically disappeared. These observations
were the forerunners of important discoveries soon to be made in the
field of nutrition.
It remained, however, for Hopkins in England, and Osborne and
Mendel and McCollum and Davis in this country to show that normal
nutrition requires substances in addition to proteins, carbohydrates, fats,
minerals, and water and that it is possible to obtain them in a natural
food supply if it is properly balanced. These men and others that
followed discovered the role of vitamins in nutrition, thereby laying the
foundation for the prevention of a group of diseases now commonly
known as the nutritional deficiency diseases. We now have the "basic
seven" in foods and know that if selections from each of these seven
groups are eaten daily our health will not suffer from dietary causes.
We have learned that there are at least 36 elements or compounds
that are indispensible in the diet for normal life and growth and for the
correct performance of hundreds of special processes. If any single one
of the 36 is lacking, that lack is apt to impair the use that can be
made of all the others. Nitrogen in the form of amino acids is necessary
for life, and although there are 25 or more amino acids, only eight
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appear to be absolutely essential for health. Contrary to popular belief
carbohydrates and fats are necessary in the body metabolism and serious
results follow continued total or even partial omission of fats from the
diet. Fifteen elements, some in mere traces, others in considerable
amounts, are necessary to a proper functioning of the body. Vitamin A,
thiaminchloride, (B),riboflavin, (G),Niacin (nicotinic acid), ascorbic
acid, (C), folic acid, and vitamins D, E, and K act as regulators of
chemical processes and physiological functions and are indispensible
for proper nutrition and health.
Naturally poisonous plants and animals
Certain plants and animals or parts of them may be poisonous to
man. Shellfish poisoning due to mussels has caused 20 outbreaks affect-
ing 244 people with 38 deaths, according to the latest data. One of the
largest epidemics, approximately 102 cases, occurred in San Francisco
and vicinity in 1927. Sommer and Mayer reported 243 cases of
paralytic shellfish poisoning with 16 deaths from 1927 to 1936. Nine
of these were caused by the Washington clam and 234 by the Pacific
Coastmussel. Evidence collected by Sommer and co-workers showed that
the shellfish were made poisonous by the plankton which they eat.
Certain species of the genus Gonyaulax were the source of the paralytic
shellfish poison.
Favism, due to eating the fava bean or smelling the blossoms of
the bean plant, occurs mostly among Italians in this country. Mushroom
poisoning due to the alkaloid-like muscarine which occurs in about 70
to 80 species of mushrooms in the United States is a common cause of
poisoning. Ergotism occurs as a result of eating a parasitic fungus,
Claviceps purpurea, which causes a disease of rye and occasionally of
other grains. Water-hemlock poisoning results from eating the roots
or the leaves or flowers of this plant. Milk sickness is due to trematol,
a toxic constituent of white snakeroot (Eupatorium urticaefolium) and
of jimmy weed, Aplopappus heterophyllus. These weeds are not in-
frequently eaten by cows when grazing is scarce. Trematol causes
"trembles" in cattle and milk sickness in man if he consumes milk or
dairy products from poisoned cows.
Oxalicacidpoisoning isduetoeatingrhubarbgreens. Solanin poison-
ing results from eating certain of the Solanaceae, and ichthyotoxismus
from eating many species of fish in tropical waters, which feed on
Medusae and decomposing substances, or from eating certain fish during
the spawning season.
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Foreign poisons added to food
Food may contain a foreign poison added to it by design or accident.
Arsenic and lead poisoning due to the use of lead arsenate for spraying
fruits is not considered a serious problem since the spray has been used
for over a quarter of a century and as much as seven million pounds of
it have been applied during one year to apple trees in one fruit district
without any resultant food poisoning, even though the people of this
area, for the most part, eat unwashed raw apples.
Cadmium-plated food utensils in which acid foods are placed is a
common source of food poisoning. Sodium fluoride added to food by
design or accident is not uncommon. Since three grams of NaF are
sufficient to cause death in man, its substitution for baking powder or
soda is often fatal. Zinc poisoning in food is rare but possible if acid
foods are cooked in galvanized iron kettles. Two outbreaks have been
reported where a large number (200 in one and 25 in another) became
ill from eating apple-sauce cooked in a galvanized iron kettle.
Tin poisoning is practically unknown although tin is used for pack-
ing millions of pounds of food each year. The fallacious concept still
persists that food allowed to remain in an opened tin can spoils more
quickly than if poured into another container, whereas, an opened tin
can is an ideal storage receptacle for the unused portion of the food.
Despite all that is known about food and its relation to health, it
is estimated that less than 35 per cent of the people enjoy a "satisfactory
diet." The other 65 per cent have their hunger satisfied but fail to eat
the foods necessary for good health and vigor.
The prime need is to make available to the great mass of people
the knowledge which we already possess so that they may put it to
daily use andthereby enjoy that increased measure ofgood health which
may be attained from application of these newly established facts about
food. Only if research is turned into practical effect does it benefit
mankind.
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